WHAT IS CLAIMED IS: 

1 . A nucleotide Comprising a phosphoroselenoate group or a phosphorotelluroate group. 

2. An oligonucleotide comprising as its 3' end the nucleotide of claim 1. 

3. The oligonucleotide of cl^im 2 comprising as its 5 f end a nucleoside comprising a 5 f leaving 
group. 

4. An oligonucleotide comprisingVplurality of 2 f -deoxyribonucleotides and one ribonucleotide, 
the ribonucleotide comprising yWotional group selected from the group consisting of a 
phosphorothioate group, a pnosphorosfelenoatd^group and a phosphorotelluroate group; wherein 
the oligonucleotide comprises, as its 3' ehd, the ribonucleotide. 




5. A solid support cqknp ising the oligonucleotide of claim/. 



6. An oligonucleotide comprising at least one S'ljricjging phosphoroselenoester or 
phosphorotelluroester. 

7. The oligonucleotide of claim 6 comprising at least onfe deoxyribonucleotide. 



8. The oligonucleotide of claim 6 comprising at least one ribonucleotide. 
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9. The oligonucleotide of claim 6 wherein at least one 5' bridging phosphoroselenoester or 
phosphorotelluroester fqrms a bridge between a deoxyribonucleotide and a ribonucleotide. 

10. The oligonucleotide ofclaim 6 that is circular or linear. 



1 1 . A nucleic acid duple^omWising the oligonucleotide of claim 2 hybridized to a 
complementary oligonucleotide. 

12. A nucleoside selected from th^group^onsisting of a 5 ! -deoxy-5 f -iodothymidine (5 f -I-T), 5 ? - 
deoxy-5'-iodo-2 f -deoxycytidin^ (5-I-dfc), 5 f -deoxy-5 f -iodo-2 -deoxyadenosine (5 f -I-dA), 5-deoxy- 



5 ! -iodo-3-deaza-2'-deoxyade] 



dG), 5 , -deoxy-5'-iodo-3-deaza-2-deoxyguanosine (5 f -I-3-deaza-dG), 5 -deoxy-5-iodouracil (5'-I- 



U), 5-deoxy-5'-iodocytidine 
deazaadenosine (5'-I-3-dei 



Losine (5 f -R3 -deaza-dA) , 5'-deoxy-5-iodo-2'-deoxyguanosine (5-1- 



(5 f -I-C), 5-deqxy-5'-iodoadenosine (5 f -I-A), 5-deoxy-5 f -iodo-3- 
A), 5 f -deoxy-5\iodoguanosine (5 -I-G9 and 5 l -deoxy-5 , -iodo-3- 



deazaguanosine (5-1-3-deaza-vj), and the phosphoroamidite derivatives thereof. 

13. An oligonucleotide comprising^ its 5 1 end a njjdeotide derived form the nucleoside of 
claim_12. 

14. An oligonucleotide comprising a plurality of 2 -deoxmbonucleotides and one 
ribonucleotide, the ribonucleotide comprising a 5 f leaving ^roup; wherein the oligonucleotide 
comprises, as its 5' end, the ribonucleotide. 



15. A solid support comprising the oligonucleotide of claim 14: 
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lesolid support of claim 1 5 further cproprising an oligonucleotide comprising a plurality 
of 2'-deoxyribonucleoHaerand4iii^boi^cleotMe, the ribonucleotide comprising a functional 
group selected from the group consisting oFa^Aosphorothioate groupf a phosphoroselenoate 
group and a phosphorotelluroate group\ wherein the oligonucJI£?rade^mprises, as its 3 f end, the 
ribonucleotide 



i 



A solid support comprising atfleast one oligonucleotide selected from the group consisting of 
an oligonucleotide comprising a phosphoroselenoate group, an oligonucleotide comprising 
phosphoroselenoate group, an oligonucleotide comprising a phosphorotelluroate group, and an 
oligonucleotide comprising a 5/ leaving group. 



\p( The solid support of cl aim .^ comprising an oligonucleotide comprising a 5' leaving group 
/ and at least one oligomiclecmde selected from the group consisting of an oligonucleotide 
^ comprising a phosynoroselmoate group, an oligonucleotide comprising phosphoroselenoate 
group, an oligonucleotide comprising a phosphopmelluroate group. 




[ *\ A method foi\ making an oligonucleotide comprising: 

binding at lkist ^ne upstreajaff oligonucleotide and at least one downstream 
oligonucleotide to a polynucleotide template; 

the upstream oligonucleotide comprising, as its 5 f end, a nucleoside comprising a 
5 1 leaving group; and j 

the downstream oligonucleotide comprising, as its 3' end, a nucleoside 
comprising a 3' phosphoroselenoate or a 3' phosphorotelluroate, wherein the downstream 
oligonucleotide bine s such that it 3' end is substantially adjacent to the 5' end of the upstream 
oligonucleotide; 
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to yield an autoligated oligonucleotide product comprising the upstream oligonucleotide 
ligated to the downstream oligonucleotide. 

The method of claim ^ where one oligonucleotide comprises a fluorescence energy donor 
group and the other oligonucleotide compmses a fluorescence energy acceptor group, and 
wherein the presence or absence of the autoligated oligonucleotide product is accompanied by a 
detectable change in fluorescence emissfton of the ligated product compared to the fluorescence 
energy emissions of the unligated oligonucleotides. 



A method for detecting a genetic polymorphism in a target polynucleotide comprising: 

providing a mutant polymorphism oligonucleotide probe.tliat is complementary to a 
region on the target polynucleotide that comprises the genetic polymorphism; 

providing a uMversal olligonucleotide^ojje^^able of binding to the target 
polynucleotide at a regi8|ithai is congsppetfin the analogous wild-type polynucleotide; 

wherein one oligonucleotide probe constitutes an upstream oligonucleotide 
comprising, as its 5 1 end, a nucleoside comprising a 5 1 leaving group and the other 
oligonucleotide probe constitutes a downstream oligonucleotide comprising, as its 3 ' end, a 
nucleoside comprising a 31 phosphoroselenoate or a 3' phosphorotelluroate, such that, when both 
probes are bound to the target polynucleotide, an end of the universal oligonucleotide probe is 
substantially adjacent to/an end of the mutant polymorphism oligonucleotide probe so as to 
position the 5 ! leaving droup and the 3' phosphoroselenoate or a 3 f phosphorotelluroate in close 
proximity to one another; 
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contacting the target polynucleotide with the universal oligonucleotide probe and the 
mutant polymorphism oligonucleotide probe Ao yield an autoligated oligonucleotide product 
comprising the universal oligonucleotide probe and the mutant polymorphism probe; and 

detecting the presence of the autolijgated oligonucleotide product. 

IX -A 

The method of claim^^wherein at /east one of the mutant polymorphism oligonucleotide 
probe and the universal oligonucleotide probe comprises a detectable label. 
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2u. The method of claim^T wherein/the detectable label is a radiolabel. 



^23 . The method of claimed wherein the genetic polymorphism is selected from the group 
consisting of a single base mutatiop, a plurality of single base mutations, a deletion, an insertion, 
and a genetic rearrangement. 



£4. The method of claim^O wherein the nucleotide position of the genetic polymorphism is not 
the nucleotide position corresponding to the ligation junction end of the mutant polymorphism 
probe. 

^5. The method of claim ^0 wherein the mutant polymorphism probe is about 3 to about 12 



nucleotides in length 



)x>. The method of claims/wherein the mutant polymorphism probe is about 3 to about 6 
nucleotides in length. 
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/Tl. The method of claim ,2(f wherein the target polynucleotide is DNA or RNA. 
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The method of claim^fwherein the target polynucleotide is double-stranded or single- 
stranded. 

donor group and the other oligonucleotide conrorises a fluorescence energy acceptor group, and 
wherein the presence or absence of the autolimted oligonucleotide product is accompanied by a 
detectable change in fluorescence emission of the ligated product compared to the fluorescence 
emissions of the unligated oligonucleotides. 
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A method for determining whether a tqjrget polynucleotide contains a genetic polymorphism 
comprising: 

providing a mutant polymorphism/oligonucleotide probe comprising a first fluorescence 
energy acceptor group, wherein the mutant polymorphism oligonucleotide probe is 
complementary to a region on the target polynucleotide that comprises the genetic 
polymorphism; 

providing a wild-type polymorphism oligonucleotide probe comprising a second 
fluorescence energy acceptor group, wljerein the wild-type polymorphism oligonucleotide probe 
is complementary to a region on the analogous wild-type polynucleotide that is analogous to the 
region comprising the genetic polymorphism; 

providing a universal oligonucleotide probe comprising a fluorescence energy donor 
group, wherein the universal probe is capable of binding to the target polynucleotide at a region 
that is conserved in the analogous wi d-type polynucleotide; 

wherein either (i) the ipniversal oligonucleotide probe constitutes an upstream 
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oligonucleotide comprising, as its 5* end, a nucleoside comprising a 5 ! leaving group and both 
polymorphism oligonucleotide probes constitute downstream oligonucleotides comprising, as 
their 3* ends, a nucleoside comprising a 3 1 functional group selected from the group consisting of 
a 3* phosphorothioate, a 3 1 phosphoroselenoate and a 3 1 phosphorotelluroate; or (ii) both 
polymorphism oligonucleotide probes constitute upstream oligonucleotides comprising, as their 
5' ends, a nucleoside comprising a 5' leaving group and the universal oligonucleotide probe 
constitutes a downstream oligonucleotide comprising, as its 3 1 end, a nucleoside comprising a 3' 
functional group selected from the group consisting of a 3 1 phosphorothioate, a 3* 
phosphoroselenoate and a 3 1 phosphorotelluroate; 

such that, when a universal mobe and a polymorphism probe are bound to the 
target polynucleotide, an end of the universal oligonucleotide probe is substantially adjacent to an 
end of the polymorphism oligonucleotide probe so as to position the 5 f leaving group and the 3 f 
functional group in close proximity to one another; 

contacting the target polynucleotide with the universal oligonucleotide probe, the mutant 
polymorphism oligonucleotide probe an£ the wild-type polymorphism oligonucleotide probe to 
yield an autoligated oligonucleotide profduct comprising the universal oligonucleotide probe 
either the mutant polymorphism probe /or the wild-type polymorphism oligonucleotide probe; 

causing the autoligated oligonucleotide product to fluoresce; and 

analyzing the fluorescence emission from the autoligated oligonucleotide product to 



determine whether the autoligated oli 
probe or the wild-type polymorphisn 



genetic polymorphism in the target p 



;onucleotide product comprises the mutant polymorphism 
oligonucleotide probe, wherein the presence of the mutant 



polymorphism probe in the autoligated oligonucleotide product indicates the presence of a 



olynucleotide. 
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% 31 . The method of claim / 3<f wherein the genetic polymorphism is selected from the group 

consisting of a single base mutation, a plurality of single base mutations, a deletion, an insertion, 
and a genetic rearrangement. 

The method of claimitfwherein the nucleotide position of the genetic polymorphism is not 
the nucleotide position corresponding to the l/gation junction end of the mutant polymorphism 
probe. 



20 



The method of claim 3ffwherein the rputant polymorphism probe is about 3 to about 12 
10 nucleotides in length. 

y v 34. The method of claim ^5 wherein the mutant polymorphism probe is about 3 to about 6 
nucleotides in length. 

14 ^S. The method of clainy3t) wherein fthe target polynucleotide is DNA or RNA. 

lss * jd. The method of c laimj ^ whereip the target polynucleotide is single-stranded or double- 
stranded. 



A method for detecting a genetic polymorphism in a target polynucleotide comprising: 

providing a mutant polymorphism oligonucleotide probe that is complementary to a 
region on the target polynucleotide that comprises the genetic polymorphism; 

providing a universal oligonucleotide probe capable of binding to the target 

conserved in the analogous wild-type polynucleotide; 



polynucleotide at a region that is 
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wherein one oligonucleotide probe constitutes an upstream oligonucleotide 
comprising, as its 5 1 end, a nucleoside composing a 5 1 leaving group and the other 
oligonucleotide probe constitutes a downstream oligonucleotide comprising, as its 3 1 end, a 
nucleoside comprising a 3 f functional group selected from the group consisting of a 3 1 
phosphorothioate, a 3' phosphoroselenoajfe and a 3 1 phosphorotelluroate, such that, when both 
probes are bound to the target polynucleotide, an end of the universal oligonucleotide probe is 
substantially adjacent to an end of the mutant polymorphism oligonucleotide probe so as to 
position the 5 f leaving group and the t functional group in close proximity to one another; 

and wherein one oligonucleotide probe comprises a fluorescence energy donor 
group and the other oligonucleotide/comprises a fluorescence energy acceptor group; 

contacting the target polynucleotide with the universal oligonucleotide probe and the 
ft A mutant polymorphism oligonucleotide probe to yield an autoligated oligonucleotide product 
comprising the universal oligonucleotide probe and the mutant polymorphism probe; and 

detecting the presence or/absence of the autoligated oligonucleotide product, wherein the 
presence or absence of the autowgated oligonucleotide product is accompanied by a detectable 
change in fluorescence emissio/i of the ligated product compared to the fluorescence emissions of 
the unligated oligonucleotides] 



the nucleotide position corresponding to the ligation junction end of the mutant polymorphism 
probe. 



^ )/9. The method of c laim j^ \ 
nucleotides in length. 



wherein the mutant polymorphism probe is about 3 to about 12 
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The method of claim^y wherein the mut^t polymorphism probe is about 3 to about 6 
nucleotides in length. 

\ The method of claim^fwherem 

i> /■ ^ / 

H y42. The method of claim^v wherein the target polynucleotide is single-stranded or double- 
stranded. 



A method for detecting ^enetic/phlymorphism in a target polynucleotide comprising: 



Q . / providing a mutanypolymoq/hism oligonucleotide probe that is complementary to a 
^r^ic 



jp ' region on the target polynucleotide mat comprises the genetic polymorphism; 



providing a universal oligonucleotide probe capable of binding to the target 
polynucleotide at a region that is conserved in the analogous wild-type polynucleotide; 

wherein one oligonucleotide probe^onstitutes an upstream oligonucleotide 
comprising, as its 5' end, a nucleoside comprising a 5' leaving group and the other 
oligonucleotide probe constitutl4^doj3^tream oligonucleotide comprising, as its 3' end, a 
nucleoside comprising a 3 1 fundtional group selected from the group consisting of a 3' 
phosphorothioate, a 3' phosphotoselenoate and a 3 ! phosphorotelluroate, such that, when both 
probes are bound to the target polynucleotide, an end of the universal oligonucleotide probe is 
substantially but not directly apjacent to an end of the mutant polymorphism oligonucleotide 
probe so as to position the 5' lpaving group and the 3 1 functional group in close proximity to one 
another; 
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contacting the target polynucleotide with the universal oligonucleotide probe and the 
mutant polymorphism oligonucleotide probe to yield an autoligated oligonucleotide product 
comprising the universal oligonucleotide probe and the mutant polymorphism probe; and 

detecting the presence of th£ autoligated oligonucleotide product. 

M. The method of claiga^ wherein at least one of the mutant polymorphism oligonucleotide 
probe and the universal oligonucleotide probe comprises a detectable label. 



%5. 



The method of claim/4 wherein the detectable label is a radiolabel. 



The method of clgimj# wherein the genetic polymorphism is selected from the group 
^ ) consisting of a single base mutation, a plurality of single base mutations, a deletion, an insertion, 



and a genetic rearrangement. 



£n. The method of claimf>43 wherein the nucleotide position of the genetic polymorphism is not 



the nucleotide position c responding to the ligation junction end of the mutant polymorphism 
probe. 

^ ii 

#8. The method of claim fi where one oligonucleotide comprises a fluorescence energy donor 



group and the other oligonucleotide comprises a fluorescence energy acceptor group, and 
wherein the presence or absence of the autoligated oligonucleotide product is accompanied by a 
detectable change in fluorescence emission of the ligated product compared to the fluorescence 



energy emissions of the 



unligated oligonucleotides. 
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^ ^9^A method for detecting a genetic polymorphism in a target polynucleotide comprising: 

providing a mutant polymorphisjjh oligonucleotide probe of less than 7 nucleotides in 
length that is complementary to a regiop on the target polynucleotide that comprises the genetic 
polymorphism; 

providing a universal oligonucleotide probe capable of binding to the target 
polynucleotide at a region that is conserved in the analogous wild-type polynucleotide; 

wherein one oligonucleotide probe constitutes an upstream oligonucleotide 
comprising, as its 5' end, a nucleoside comprising a 5 1 leaving group and the other 
oligonucleotide probe constitutes a downstream oligonucleotide comprising, as its 3 1 end, a 
nucleoside comprising a 3' functional group selected from the group consisting of a 3' 
phosphorothioate, a 3 ! phosphoros^lenoate and a 3' phosphorotelluroate, such that, when both 
^^probes are bound to the target polynucleotide, an end of the universal oligonucleotide probe is 
substantially adjacent to an end oi the mutant polymorphism oligonucleotide probe so as to 
position the 5* leaving group andfthe 3' functional in close proximity to one another; 

contacting the target polynucleotide with the universal oligonucleotide probe and the 
mutant polymorphism oligonucleotide probe to yield an autoligated oligonucleotide product 
comprising the universal oligonucleotide probe and the mutant polymorphism probe; and 



detecting the presence 



( f the autoligated oligonucleotide product. 
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^6. The method of claim/TO 



^yi. The method of claim pw ' 



wherein at least one of the mutant polymorphism oligonucleotide 
probe and the universal oligor ucleotide probe comprises a detectable label. 



\ 



lerein the detectable label is a radiolabel. 
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The method of claim 4^ wherein the genetic polymorphism is selected from the group 
consisting of a single base mutation, a plurality of single base mutations, a deletion, an insertion, 
and a genetic rearrangement. 

/&$. The method of claim/#fwherein Jttie nucleotide position of the genetic polymorphism is not 
the nucleotide position corresponding to the ligation junction end of the mutant polymorphism 
probe. 
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The method of clainb^ where one oligonucleotide comprises a fluorescence energy donor 
10 group and the other oligonucleotide comprises a fluorescence energy acceptor group, and 
U wherein the presence or absence qf the autoligated oligonucleotide product is accompanied by a 
detectable change in fluorescence emission of the ligated product compared to the fluorescence 
energy emissions of the unligatea oligonucleotides. 




^S. A method for detecting a genetic polymorphism in a target RNA comprising: 

providing a mutant polymorphism oligonucleotide probe that is complementary to a 
region on the target RNA that comprises the genetic polymorphism; 

providing a universal oligonucleotide probe capable of binding to the target RNA at a 
region that is conserved in thi analogous wild-type RNA; 

wherein one oligonucleotide probe constitutes an upstream oligonucleotide 
comprising, as its 5' end, a nucleoside comprising a 5' leaving group and the other 
oligonucleotide probe constitutes a downstream oligonucleotide comprising, as its 3 f end, a 
nucleoside comprising a 3 ! flinctional group selected from the group consisting of a 3 1 
phosphorothioate, a 3 1 phos )horoselenoate and a 3* phosphorotelluroate, such that, when both 
probes are bound to the tarj et RNA, an end of the universal oligonucleotide probe is 



I 
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substantially adjacent to an end of the mutant polymorphism oligonucleotide probe so as to 
position the 5' leaving group and the 3* functional group in close proximity to one another; 

contacting the target RNA with the universal oligonucleotide probe and the mutant 
polymorphism oligonucleotide probe to yield an autoligated oligonucleotide product comprising 
the universal oligonucleotide probe and the mutant polymorphism probe; and 

detecting the presence of the autoligpted oligonucleotide product. 

The method of claim 55wherein at Wast one of the mutant polymorphism oligonucleotide 
probe and the universal oligonucleotide probe comprises a detectable label. 

frl. The method of claim^ wherein tfie detectable label is a radiolabel. 
— ■> 

K ^8. The method of claun^o wherein the genetic polymorphism is selected from the group 
consisting of a single base mutation/ a plurality of single base mutations, a deletion, an insertion, 
and a genetic rearrangement. 

J®. The method of claim^^whef ein the nucleotide position is not the nucleotide position 
' 7 / 

corresponding to the ligation junction end of the mutant polymorphism probe. 



0; . & i 

^£0. The method of clmm^So^ where one oligonucleotide comprises a fluorescence energy donor 
group and the other oligonucleotide comprises a fluorescence energy acceptor group, and 
wherein the presence or absence of the autoligated oligonucleotide product is accompanied by a 
detectable change in fluorescence emission of the ligated product compared to the fluorescence 
energy emissions of the unligatdd oligonucleotides. 
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^6fT 'a method for detecting a genetic polWorphism in a target polynucleotide comprising: 

providing a mutant polymorphisms oligonucleotide probe that is complementary to a 
region on the target polynucleotide that comprises the genetic polymorphism; 

providing a universal oligonucleotide probe capable of binding to the target 
polynucleotide at a region that is conserved in the analogous wild-type polynucleotide; 

wherein one oligonucleotide probe constitutes an upstream oligonucleotide 
comprising, as its 5 f end, a nucleoside comprising a 5' leaving group and the other 
oligonucleotide probe constitutes aoownstream oligonucleotide comprising, as its 3 f end, a 
nucleoside comprising a 3' phosphproselenoate or a 3 ! phosphorotelluroate, such that, when both 
probes are bound to the target polynucleotide, an end of the universal oligonucleotide probe is 
substantially adjacent to an end of the mutant polymorphism oligonucleotide probe so as to 
position the 5 1 leaving group and/the 3' phosphoroselenoate or a 3' phosphorotelluroate in close 
proximity to one another; 

contacting the target polynucleotide with the universal oligonucleotide probe and the 
mutant polymorphism oligonucleotide probe to yield an autoligated oligonucleotide product 
comprising the universal oligonucleotide probe and the mutant polymorphism probe; and 

detecting the presence Jof the autoligated oligonucleotide product; 

wherein the autoligation is reyersible by contacting the autoligated oligonucleotide product with 
silver or mercuric ions. 



*P 7 J 

6Z. A method for detecting a 



genetic polymorphism in a target polynucleotide comprising: 



providing a mutant p olymorphism oligonucleotide probe that is complementary to a 
region on the target polynucleotide that comprises the genetic polymorphism; 

providing a universe 1 oligonucleotide probe capable of binding to the target 
polynucleotide at a region t mt is conserved in the analogous wild-type polynucleotide; 
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wherein one oligonucleotide probe constitutes an upstream oligonucleotide 
comprising, as its 5* end, a S'-iodopycene and the other oligonucleotide probe constitutes a 
downstream oligonucleotide comprising, as its 3' end, a pyrene nucleoside selected from the 
group consisting of a 3' phosphorofhioate, a 3 1 phosphoroselenoate and a 3' phosphorotelluroate, 
such that, when both probes are hound to the target polynucleotide, an end of the universal 
oligonucleotide probe is substantially adjacent to an end of the mutant polymorphism 
oligonucleotide probe so as to position the 5-iodopyrene and the 3 f pyrene nucleoside in close 
proximity to one another; 

contacting the target dolynucleotide with the universal oligonucleotide probe and the 
utant polymorphism oligonucleotide probe to yield an autoligated oligonucleotide product 
comprising the universal oligonucleotide probe, the mutant polymorphism probe, and a pyrene 
excimer; and 

detecting the presence of the autoligated oligonucleotide product using excimers as 

labels. 
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